
SWITCH DEVICE 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a switch device, and 

in particular, to a switch device including a switch 
operated to drive a device mounted on a subject, a security 
system, and a switch operation method. 

10 To prevent vehicles from being stolen, portable 

devices, which transmit an ID code signal including an ID 
code, have recently been used instead of conventional 
mechanical keys. Such a portable device is held by an owner 
(driver) of a vehicle. A "smart ignition'' function has been 

15 proposed, which enables the engine of a vehicle to be 

started based on an ID code signal wirelessly transmitted 
from the portable device. As one example, Japanese Laid-Open 
Patent Publication No. 2002-188505 describes an engine 
controller for vehicles with the smart ignition function. 

20 

In a vehicle with the smart ignition function, for 
example, a push-button ignition switch and a portable device 
slot, into which a portable device is inserted, are 
installed on the instrument panel in the passenger 

25 compartment. Normally, the portable device, held, for 
example, in a pocket of the owner's clothing, mutually 
communicates with the vehicle by automatically transmitting 
an ID code signal to the vehicle. The vehicle enables its 
engine to start on the condition that an ID code included in 

30 the ID code signal transmitted from the portable device 

matches an ID code preset for the vehicle. When the owner 
presses the ignition switch in this state., a starter motor 
is driven to start the engine of the vehicle. 



1 



When the portable device does not automatically 
transmit the ID code signal due to, for example, voltage 
decrease of its battery, the owner can use the portable 
5 device slot to start the engine. In more detail, the owner 
inserts the portable device in the portable device slot so 
that a transponder in the portable device receives a driving 
radio wave transmitted from the portable device slot. The 
transponder then supplies the vehicle with a transponder 
10 signal including an ID code for the transponder (transponder 
code) . The vehicle compares the transponder code with the ID 
code of the vehicle . 

As described above, the portable device slot installed 

15 in the passenger compartment of the vehicle is not normally 
used but is used only in an emergency such as when the 
battery of the portable device is drained. Nevertheless, 
sufficient space for the portable device slot, which has a 
holding mechanism for holding the portable device, needs to 

20 be provided in the vehicle. In recent years, however, 

vehicle systems have been rapidly computerized and have 
become provided with more functions. This has increased the 
number of electric and electronic components used in 
vehicles. Thus, it has become extremely difficult to provide 

25 sufficient space for the portable device slot within the 

limited space of the vehicle. Further, the portable device 
slot is composed of a large number of components including 
the portable device holding mechanism and a coil antenna, 
which outputs a transponder-driving radio wave. This 

30 increases the manufacturing cost of a device with the smart 
ignition function . 

SUMMARY OF THE INVENTION 
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The present invention provides a switch device that 
occupies less space and is manufactured at a lower cost. 

5 The present invention provides a switch device for use 

by an operator and connection to an actuator, for enabling 
the actuator to be driven when an ID code transmitted from a 
transponder of a portable device matches a predetermined ID 
code of a vehicle controller. The switch device transmits a 

10 transponder-driving radio wave that causes the transponder 
to generate electromotive force for transmitting the ID 
code. The switch device includes an operation switch 
operated by the operator for driving the actuator. A coil 
antenna is used for transmitting the transponder-driving 

15 radio wave. The coil antenna is arranged adjacent to the 
operation switch. 

A further aspect of the present invention is a switch 
device for use by an operator and connection to an actuator, 

20 for enabling the actuator to be driven when an ID code 

transmitted from a transponder of a portable device matches 
a predetermined ID code of a vehicle controller. The switch 
device transmits a transponder-driving radio wave that 
causes the transponder to generate electromotive force for 

25 transmitting the ID code. The switch device includes an 

operation switch having an operational surface operated by 
the operator for driving the actuator. A coil antenna is 
used for transmitting the transponder-driving radio wave. 
The coil antenna is arranged adjacent to the operational 

30 surface. 

A further aspect of. the present invention is a switch 
device for use by an operator and connection to an actuator, 
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for enabling the actuator to be driven when an ID code 
transmitted from a transponder of a portable device matches 
a predetermined ID code of a vehicle controller. The switch 
device transmits a transponder-driving radio wave that 
5 causes the transponder to generate electromotive force for 
transmitting the ID code. The switch device includes an 
operation switch having an operational surface operated by 
the operator for driving the actuator. A switch holder, 
having a ring that surrounds the operational surface, holds 
10 the operation switch. A coil antenna is used for 

transmitting the transponder-driving radio wave. The coil 
antenna is arranged near the operational surface of the 
operation switch and in the ring. 

15 A further aspect of the present invention is a security 

system for use by an operator and for controlling driving of 
an actuator. The security system enables the actuator to be 
driven when an ID code transmitted from a transponder 
matches a predetermined ID code. The security system 

20 transmits a transponder-driving radio wave that causes the 

transponder to generate electromotive force for transmitting 
the ID code. The security system has a portable device 
including the transponder, an operation switch operated by 
the operator to drive the actuator, and a coil antenna used 

25 for transmitting the transponder-driving radio wave. The 
coil antenna is arranged adjacent to the operation switch. 

A further aspect of the present invention is a security 
system for use by an operator and for controlling driving of 
30 an actuator. The security system includes an operation 

switch operated by the operator for driving the actuator. A 
request signal output unit transmits a request signal. A 
portable device includes a transponder for transmitting a 
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transponder signal including a first ID code. The security 
system enables the actuator to be driven when the first ID 
code transmitted from the transponder matches a 
predetermined second ID code. The security system transmits 
5 a transponder-driving radio wave that causes the transponder 
to generate electromotive force for transmitting the first 
ID code. The portable device transmits an ID code signal 
including a third ID code in response to the request signal 
transmitted from the request signal output unit. A first 

10 determination unit determines whether the third ID code 

included in the ID code signal transmitted from the portable 
device matches a preset fourth ID code. A first control unit 
enables the actuator to be driven when the first 
determination unit determines that the third ID code and the 

15 fourth ID code match. A second determination unit determines 
whether the first ID code included in the transponder signal 
transmitted from the transponder of the portable device 
matches the second ID code. A second control unit enables 
the actuator to be driven when the second determination unit 

20 determines that the first ID code and the second ID code 

match. A coil antenna is used to transmit the transponder- 
driving radio wave. The coil antenna is arranged adjacent to 
the operation switch. 

25 A further aspect of the present invention is a method 

for operating an operation switch to drive an actuator. The 
actuator is enabled to be driven when an ID code transmitted 
from a transponder of a portable device matches a 
predetermined ID code. The transponder receives a 

30 transponder-driving radio wave that generates electromotive 
force used to transmit the ID code. A coil antenna used to 
output the transponder-driving radio wave is arranged 
adjacent to the operation switch. The method includes 
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operating the operation switch while holding the portable 
device in a vicinity of the operation switch. 

Other aspects and advantages of the present invention 
5 will become apparent from the following description, taken 
in conjunction with the accompanying drawings, illustrating 
by way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

The invention, together with objects and advantages 
thereof, may best be understood by reference to the 
following description of the presently preferred embodiments 
together with the accompanying drawings in which: 
15 Fig. 1 is a schematic block diagram of a security 

system according to a preferred embodiment of the present 
invention; 

Fig. 2 is a perspective view from a passenger 
compartment showing an instrument panel; 
20 Fig. 3 is a perspective view showing the switch device 

according to the preferred embodiment of the present 
invention; 

Fig. 4 is a partial cross-sectional view of the switch 
device of Fig. 3; and 
25 Fig. 5 is a partial cross-sectional view of a switch 

device according to a further embodiment of the present 
invention . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30. 

In the drawings, like numerals are used for like 
elements throughout. 
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A switch device 35 and a security system 1 according to 
a preferred embodiment of the present invention will now be 
described with reference to Figs. 1 to 4 . 

As shown in Fig. 1, the security system 1 includes a 
vehicle controller 10 that is mounted on a vehicle 2, and a 
portable device 20 that is separate from the vehicle 2. The 
portable device 20 is held by an owner (driver) of the 
vehicle 2. The vehicle controller 10 transmits a request 
signal and a transponder-driving radio wave. The portable 
device 20 transmits an ID code signal and a transponder 
signal . 

The vehicle controller 10 includes a vehicle 
microcomputer 12, a vehicle transmitter circuit 13, a 
vehicle receiver circuit 14, and a transponder signal 
transceiver circuit 15. Each of the vehicle transmitter 
circuit 13, the vehicle receiver circuit 14, and the 
transponder signal transceiver circuit 15 is connected to 
the vehicle microcomputer 12. A transmitter antenna 13a is 
connected to the vehicle transmitter circuit 13. A coil 
antenna 17, which functions as a transceiver antenna, is 
connected to the transponder signal transceiver circuit 15. 
A receiver antenna 14a, which receives an ID code signal 
from the portable device 20, is connected to the vehicle 
receiver circuit 14. 

In the preferred embodiment, the vehicle microcomputer 
12 functions as a request signal output unit, a first 
determination unit, a second determination unit, a first 
control unit, and a second control unit. 

The vehicle microcomputer 12, functioning as the 



request signal output unit, provides the portable device 20 
with a request signal by using the vehicle transmitter 
circuit 13. The vehicle microcomputer 12 has a memory (not 
shown) storing an ID code unique to the owner's vehicle 2 
5 (ID code that differs depending on each vehicle). 

The vehicle microcomputer 12 intermittently provides 
the vehicle transmitter circuit 13 with a request signal. 
The vehicle transmitter circuit 13 converts the electric 
request signal transmitted from the vehicle microcomputer 12 
into a radio wave with a predetermined frequency and 
transmits the radio wave to the vehicle 2 via the 
transmitter antenna 13a. Also, the vehicle microcomputer 12 
provides the transponder signal transceiver circuit 15 with 
a transponder-driving signal. The transponder signal 
transceiver circuit 15 converts the electric transponder- 
driving signal transmitted from the vehicle microcomputer 12 
into a radio wave with a predetermined frequency to generate 
a transponder-driving radio wave. The transponder signal 
transceiver circuit 15 transmits the transponder-driving 
radio wave to a predetermined area in the passenger 
compartment via the coil antenna 17. 

The vehicle receiver circuit 14 receives an ID code 
25 signal from the portable device 20 via the receiver antenna 

14a. The vehicle receiver circuit 14 demodulates the ID code 
signal received from the portable device 20 to a pulse 
signal to generate a receiver signal. The vehicle receiver 
circuit 14 transmits the receiver signal to the vehicle 
30 microcomputer 12. The transponder signal transceiver circuit 
15 receives a transponder signal from the portable device 20 
via the coil antenna 17. The transponder signal transceiver 
circuit 15 demodulates the transponder signal received from 

8 
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the portable device 20 to a pulse signal to generate a 
receiver signal and provides .the vehicle microcomputer 12 
with the receiver signal. 

5 An ignition switch 30 (operation switch) installed in 

the passenger compartment is electrically connected to an 
input terminal of the vehicle microcomputer 12. An engine 
starter 18 (actuator) is electrically connected to an output 
terminal of the vehicle microcomputer 12. The engine starter 
10 18 automatically starts the engine (actuated device) upon 

receipt of a start signal from the vehicle microcomputer 12. 

The vehicle microcomputer 12, functioning as the first 
determination unit, compares an ID code prestored in its 

15 memory with an ID code included in an ID code signal (data 
signal) received from the portable device 20 to determine 
whether the two ID codes match. When determining that the 
two ID codes match, the vehicle microcomputer 12, 
functioning as the first control unit, provides the engine 

20 starter 18 with a start signal or a stop signal in response 
to an ON signal or an OFF signal provided from the ignition 
switch 30. In this way, the vehicle microcomputer 12 
validates the operation of the ignition switch 30. Here, 
"validation of the operation of the ignition switch 30" is 

25 intended to mean enabling the starting of the stopped 

engine, or enabling the stopping of the running engine in 
the vehicle 2 when a push button 36 of the ignition switch 
30 is pressed. 

30 When determining that the two ID codes do not match, 

the vehicle microcomputer 12 does not provide the engine 
starter 18 with a start signal or a stop signal even upon 
receipt of an ON signal or an OFF signal from the ignition 
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switch 30. In this way, the vehicle microcomputer 12 
invalidates the operation of the ignition switch 30. Here, 
"invalidation of the operation of the ignition switch 30" is 
intended to mean disabling the starting of the stopped 
5 engine or disabling the stopping of the running engine in 
the vehicle 2 even when the push button 36 of the ignition 
switch 30 is pressed. 

The vehicle microcomputer 12, functioning as the second 
10 determination unit compares a transponder ID code, prestored 
in its memory (hereafter simply referred to as a 
"transponder code") , with a transponder code included in a 
transponder signal transmitted from the transponder 25 to 
determine whether the two transponder codes match. When 
15 determining that the two transponder codes match, the 

vehicle microcomputer 12, functioning as the second control 
unit, provides the engine starter 18 with a start signal or 
a stop signal in response to an ON signal or an OFF signal 
provided from the ignition switch 30. In this way, the 
20 vehicle microcomputer 12 validates the operation of the 
ignition switch 30. 

When determining that the two transponder codes do not 
match, the vehicle microcomputer 12 does not provide the 
25 engine starter 18 with a start signal or a stop signal even 
upon receipt of an ON signal or an OFF signal from the 
ignition switch 30. In this way, the vehicle microcomputer 
12 invalidates the operation of the ignition switch 30. 

30 The portable device 20 includes a portable device 

microcomputer 22. The portable device microcomputer 22 
receives a request signal transmitted from the vehicle 
microcomputer 12 and determines whether the received request 
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signal has been issued by the owner's vehicle 2. Only when 
determining that the request signal has been issued by the 
owner's vehicle 2, the portable device microcomputer 22 
provides the vehicle controller 10 with an ID code signal by 
5 using a portable device transmitter circuit 23. The ID code 
signal includes a unique ID code that enables the owner's 
vehicle 2 to be distinguished from other vehicles. The ID 
code is stored in a memory of the portable device 
microcomputer 22. 

!0 

The portable device 20 includes the portable device 
transmitter circuit 23 and a portable device receiver 
circuit 24, each of which is connected to the portable 
device microcomputer 22. A transmitter antenna 23a is 

15 connected to the portable device transmitter circuit 23 for 
transmitting an ID code signal- A receiver antenna 24a is 
connected to the portable device receiver circuit 24 for 
receiving a request signal from the vehicle 2. The portable 
device microcomputer 22 provides the portable device 

20 transmitter circuit 23 with an ID code signal. The portable 
device transmitter circuit 23 converts the electric ID code 
signal transmitted from the portable device microcomputer 22 
into a radio wave with a predetermined frequency, and 
transmits the radio wave via the transmitter antenna 23a. 

25 The portable device receiver circuit 24 demodulates the 
request signal transmitted from the vehicle 2 to a pulse 
signal to generate a receiver signal and provides the 
portable device microcomputer 22 with the receiver signal. 

30 The portable device 20 includes a transponder 25. The 

transponder 25 is used in an emergency when a battery, which 
functions as a power source for the portable device 
microcomputer 22 is drained. The transponder 25 transmits a 
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transponder signal to the vehicle controller 10. The 
transponder signal includes a unique transponder code that 
enables the owner's vehicle 2 to be distinguished from other 
vehicles. Under a predetermined condition, the vehicle 
5 controller 10 generates a transponder-driving radio wave, 
which is an electromagnetic field. When the transponder 25 
is located in a communication area where the electromagnetic 
field is being generated (communicable area) , a coil 
included in the transponder 25 generates electromotive 
10 force. In this state, the transponder 25 uses the 

electromotive force of the coil to transmit a transponder 
signal including a transponder code. 

As shown in Fig. 2, the push button 36 of the ignition 
15 switch 30 is arranged on an instrument panel 3 in front of 
the driver's seat. The ignition switch 30 is alternately 
switched on and off by pressing the push button 36. As shown 
in Figs. 3 and 4, a display portion 38 including an LED (not 
shown) is provided on the surface (operational surface) of 
20 the push button 36. 

As shown in Figs. 3 and 4, the switch device 35 
includes an ignition switch 30, a bezel 33, and a switch 
holder 34. 

25 

The ignition switch 30 includes the push button 36, an 
extension member 37, and a switch (not shown) . The extension 
member 37 is arranged between the push button 36 and the 
switch. When the push button 36 is pressed, the extension 
30 member 37 moves together with the push button 36, to actuate 
the switch. 

The ignition switch 30 is arranged inside the bezel 33, 
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which is substantially cylindrical. The bezel 33 is made of 
resin. The surface of the bezel 33 is furnished with 
decorative plating. Further, the bezel 33 has an outwardly 
bent peripheral portion 33a. The push button 36 of the 
5 ignition switch 30 is movably arranged in the bezel 33 so 
that the push button 36 is surrounded by the peripheral 
portion 33a of the bezel 33. The peripheral portion 33a of 
the bezel 33 is engaged with an outer peripheral surface 34a 
of the switch holder 34. The switch device 35 is installed 
10 in a manner that the peripheral portion 33a of the bezel 33 
and the push button 36 of the ignition switch 30 are exposed 
from the instrument panel 3. 

The switch holder 34 holds the bezel 33 and the 
ignition switch 30. The switch holder 34 has an annular ring 
40 to which the bezel 33 is fitted. An annular coil antenna 
17 is arranged inside the ring 40. The coil antenna 17 is 
arranged along the outer rim of the push button 36 of the 
ignition switch 30. The coil antenna 17 is arranged in such 
a manner that the axis C2 of the coil antenna 17 and the 
axis line CI of the ignition switch 30 lie substantially 
along the same line. The coil antenna 17 outputs a 
transponder-driving radio wave to a communication area 
formed in the vicinity of the push button 36 of the ignition 
switch 30. When the transponder 25 of the portable device 20 
is located in the communication area, the transponder- 
driving radio wave causes the coil in the transponder 25 to 
generate an electromotive force. 

30 A substrate housing 41 extends from one end of the ring 

40 along the axis CI and is adjacent to the ignition switch 
30. A circuit substrate 42 is arranged in the substrate 
housing 41. The circuit substrate 42 has, for example, a 
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lighting circuit and a demodulation circuit. The lighting 
circuit controls lighting of the LED of the display portion 
38. The demodulation circuit amplifies and demodulates the 
transponder signal transmitted from the transponder 25 of 
5 the portable device 20 to a signal with a predetermined 
frequency. 

As one example, when the push button 36 is pressed for 
the first time, power is supplied to accessories. When the 

10 push button 36 is pressed for the second time, the engine 
starts. When the push button 36 is pressed for the third 
time, the engine stops. The LED of the display portion 38 is 
lit when the functional position of the electrical system of 
the vehicle 2 is switched, for example, to "ACC (accessory)" 

15 or "ON (ignition-ON) " . This allows the owner to identify the 
functional position. For example, when the functional 
position is "ACC" or "ON", the LED is lit. When the 
functional position is "OFF" (engine stop) , the LED is not 
lit. 

20 

A connector 4 6 extends from one end of the substrate 
housing 41. Via the connector 46, the switch device 35 
provides the vehicle microcomputer 12 with signals, such as 
a lighting signal for the LED or a demodulated transponder 
25 signal. The ring 40 and the substrate housing 41 of the 
switch holder 34 are resin-molded integrally with each 
other . 

A series of operations performed to start the engine 
30 will now be described with reference to Figs. 1 and 4. 

Normally, when the owner holding the portable device 20 
enters a predetermined area within the vehicle 2, the 
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portable device 20 automatically transmits an ID code signal 
in response to a request signal provided from the vehicle 
controller 10. The vehicle controller 10 of the vehicle 2 
receives the ID code signal transmitted from the portable 
5 device 20. Then, the vehicle microcomputer 12 compares the 
two ID codes. Based on the result of the comparison, the 
vehicle microcomputer 12 determines whether or not to supply 
the engine starter 18 with a start signal or a stop signal. 
When the two ID codes match, the vehicle microcomputer 12 

10 validates the operation of the ignition switch 30. In this 
state, the vehicle microcomputer 12 provides the engine 
starter 18 with a start signal upon receipt of an ON signal 
from the ignition switch 30. In response to the start 
signal, the engine starter 18 starts the stopped engine of 

15 the vehicle 2. Alternatively, the vehicle microcomputer 12 
provides the engine starter 18 with a stop signal upon 
receipt of an OFF signal from the ignition switch 30. In 
response to the stop signal, the engine starter 18 stops the 
running engine of the vehicle 2. 

20 

However, the portable device 20 fails to automatically 
transmit an ID code signal when its battery is drained. In 
such a case, the owner places the portable device 20 against 
the push button 36 of the ignition switch 30 and presses the 

25 push button 36 with the portable device 20. In this state, 
the transponder 25 of the portable device 20 is located 
within the communication area in which the transponder- 
driving radio wave is output from the coil antenna 17. The 
transponder-driving radio wave causes the coil in the 

30 transponder 25 to generate electromotive force. The portable 
device 20 then uses the electromotive force from the coil to 
provide the vehicle controller 10 with a transponder signal, 
which includes a transponder code. 
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When the vehicle controller 10 receives the transponder 
signal from the portable device 20, the vehicle 
microcomputer 12 compares the two transponder codes. Based 
5 on the result of the comparison, the vehicle microcomputer 
12 determines whether or not to provide the engine starter 
18 with a start signal or a stop signal- When the two 
transponder codes match, the vehicle microcomputer 12 
validates the operation of the ignition switch 30 to start 
10 the stopped engine of the vehicle 2 or to stop the running 
engine of the vehicle 2. 

The security system 1 or the switch device 35 of the 
preferred the embodiment has the advantages described below. 

15 

(1) The push button 36 of the ignition switch 30 is 
arranged along the inner rim of the coil antenna 17. In this 
way, the space in the coil antenna 17 is effectively 
utilized. This structure lays out the ignition switch 30 

20 efficiently and reduces the space occupied by the ignition 
switch 30 and the coil antenna 17. Thus, the switch device 
35 occupies only a small space in the vehicle 2. Further, 
the appearance of the switch device 35 installed on the 
instrument panel 3 is improved. The owner is simply required 

25 to place the portable device 20 against the push button 36 
of the ignition switch 30 in order to cause the transponder 
25 of the portable device 20 to generate an electromotive 
force. In this state, the portable device 20 and the vehicle 
controller 10 communicate together with the transponder 

30 signal, and operation of the ignition switch 30 is 

validated. Accordingly, a conventional holding mechanism 
such as a slot for holding the portable device 20 is no 
longer necessary. Thus, the number of components for the 
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switch device 35 is drastically reduced, and the 
manufacturing cost of the switch device 35 is reduced. 

(2) The switch device 35 is installed in the instrument 
5 panel 3 in a state in which the ignition switch 30, the 

bezel 33, and the switch holder 34 are assembled together. 
This structure enables the switch device 35 to be downsized. 
Thus, the space occupied by the switch device 35 is reduced 
further . 

10 

(3) The owner is simply required to place the portable 
device 20 against the push button 36 and press the push 
button 36 with the portable device 20 to start the stopped 
engine of the vehicle 2 or to stop the running engine of the 

15 vehicle 2. This means that the owner performs two operations 
at substantially the same time and the same location, one 
operation causing mutual communication by a transponder 
signal between the portable device 20 and the vehicle 
controller 10 and the other operation pressing the push 

20 button 36. Thus, the owner can easily drive or stop the 
engine of the vehicle 2. 

(4) The circuit substrate 42 is arranged in the 
substrate housing 41 of the switch holder 34. The circuit 

25 substrate 42 has the lighting circuit, which controls the 
lighting of the LED of the display portion 38, and the 
demodulation circuit, which demodulates the transponder 
signal transmitted from the transponder 25 to a signal with 
a predetermined frequency. In this manner, the lighting 

30 circuit and the demodulation circuit are both formed on the 
same circuit substrate 42. Compared with when the two 
circuits are respectively formed on two separately arranged 
substrates, the space occupied by the single circuit 
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substrate 42 is small. This structure further downsizes the 
switch device 35. 

(5) The peripheral portion 33a of the bezel 33 
5 furnished with the decorative plating is exposed from the 
outer rim of the push button 36 of the ignition switch 30. 
Due to the peripheral portion 33a of the bezel 33, the push 
button 36 of the ignition switch 30 stands out. This allows 
the owner to easily recognize the position of the push 
10 button 36 of the ignition switch 30 when starting or 
stopping the engine of the vehicle 2. 

It should be apparent to those skilled in the art that 
the present invention may be embodied in many other specific 
15 forms without departing from the spirit or scope of the 

invention. Particularly, it should be understood that the 
present invention may be embodied in the following forms. 

In the preferred embodiment, the coil antenna 17 that 
20 outputs a transponder-driving radio wave is arranged inside 
the ring 40 of' the switch holder 34. As an alternative, an 
annular recess corresponding to the coil antenna 17 may be 
formed in the inner surface of the ring 40 of the switch 
holder 34, and the coil antenna 17 may be arranged in the 
25 recess. As another alternative, a coil antenna housing may 
be provided in the peripheral portion 33a of the bezel 33, 
and the coil antenna 17 may be arranged in the coil antenna 
housing. In this case, it is preferable that the surface of 
the bezel 33 not be furnished with the . decorative plating to 
30 prevent the plating from blocking the transponder-driving 

radio wave. Further, a coil antenna housing may be provided 
in the ignition switch 30, and the coil antenna 17 may be 
arranged in the coil antenna housing. In this case, it is 
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preferable that a touch-sensitive ignition switch be used 
instead of the push-button ignition switch 30. 

In the preferred embodiment, the switch device 35 
5 includes the ignition switch 30, the bezel 33, and the 

switch holder 34. As another alternative, the switch device 
35 does not have to include the bezel 33 and may include 
only the ignition switch 30 and the switch holder 34. 

10 As shown in Fig. 5, the circuit substrate 42 and the 

connector 4 6 may be arranged inside the ignition switch 30. 
In this case, the substrate housing 41 is unnecessary. This 
further downsizes the switch device 55. 

15 In the preferred embodiment, the owner of the vehicle 2 

places the portable device 20 against the push button 36 of 
the ignition switch 30 and presses the push button 36 with 
the portable device 20. Alternatively, the owner may press 
the push button 36 with his or her finger while holding the 

20 portable device 20 in the vicinity of the push button 36. 

In the preferred embodiment, the owner of the vehicle 2 
places the portable device 20 against the push button 36 of 
the ignition switch 30 and presses the push button 36 with 

25 the portable device 20 when the portable device 20 does not 
automatically transmit an ID code signal (when the battery 
of the portable device 20 is drained) . The owner may also 
perform this switch operation when the portable device 20 
automatically transmits an ID code signal (when the battery 

30 of the portable device 20 is not drained) . 

In the preferred embodiment, the starting and stopping 
of the engine of the vehicle 2 is enabled only when the two 
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transporter codes are determined to be matching. 
Alternatively, even if the two transponder codes do not 
match, the running engine of the vehicle 2 may be stopped by 
operating the ignition switch 30. 

5 

In the preferred embodiment, the security system 1 is 
applied to a smart ignition system for enabling the engine 
of the vehicle 2 to start based on an ID code signal, and 
the operation switch corresponds to the ignition switch 30. 

10 Alternatively, the security system 1 may be applied to a 

smart entry system for automatically locking and unlocking 
the door of the vehicle 2 based on an ID code signal, and 
the operation switch may correspond to a door switch. The 
security system 1 may further be applied to an actuating 

15 system for driving any in-vehicle electric component, or to 
a system not relating to the vehicle 2. For example, the 
security system 1 may be applied to a door lock system for 
locking and unlocking the door of a house. 

20 The display portion 38 may include a plurality of LEDs 

with different colors, so that an LED with a different color 
may be lit according to each functional position of the 
electrical system. For example, a green LED may be lit when 
the functional position is "ACC", and a red LED may be lit 

25 when the functional position is "ON". 

The present examples and embodiments are to be 
considered as illustrative and not restrictive, and the 
invention is not to be limited to the details given herein, 
30 but may be modified within the scope and equivalence of the 
appended claims. 
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